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6. ZLKJ (Abstract, FE£3)

Research Theme : Evaluation of ventilation performance and effective effectiveness of
devices in actual block area

Representative Researcher (Affiliation) : Takashi Kurabuchi (Tokyo University of Science)

Summary * Figures

Study on the ventilation and improvement of thermal environment using buoyant driven
ventilation with a single opening

In order to obtain sufficient ventilation volume in winter while not compromising thermal
comfort, buoyant driven ventilation with a single opening is considered effective. We
studied the appropriateness of using it as a ventilation method and the location of
appropriate heat sources for improving the thermal environment using actual measurements
and CFD analysis, and the following three points were found.

1. We confirmed that buoyant driven ventilation is effective as one of the methods to
obtain a stable ventilation rate, based on data obtained from actual measurements

2. As a driving force for buoyant driven ventilation, temperature differences near the
opening are important

3. As a measure to improve the thermal environment due to the inflow of cold outside air,
it is effective to place a heat source directly below the opening.

Development of quad thermistor for wind direction measurement

Hayakawa et al.’ s research aims to improve the reproducibility of exhaust gas properties
from gas water heaters in CFD, which requires a detailed understanding of exhaust wind
direction. A split—film probe is often used to measure wind direction, but it is expensive
and difficult to handle due to its tendency to break easily. Mizutani et al. suggested
the possibility of using two thermal anemometers to measure wind direction. In this study,
we used this as a reference to understand the anemometer characteristics of a quad
thermistor using four anemometers to improve the accuracy of determination, and to
investigate a method to measure the exhaust air direction of a water heater in more detail.
The following findings were obtained from this study: 1.

(1) Wind tunnel experiments show that the quad thermistor’'s wind direction
characteristics are as follows: the sensor located near 45° to the wind shows the maximum
wind speed, the sensor located downwind shows the minimum wind speed, and the sensor
located upwind shows a low wind speed due to stagnation in the direction directly opposite
to the wind

(2) Comparison by pitch angle shows that the wind blowing down has a higher wind speed
than the wind blowing up at yaw angles from 45° to 315°

(3) Comparison of the calculated wind direction based on the experimental measurements
and the analysis shows that the calculation method I, which approximates the wind
direction by two large and two small cos curves, is more accurate than the calculation
method II, which approximates the wind direction by a straight line




